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INTRODUCTION
Tumor budding (TB) is proposed as an essential step in the invasion and metastasis of tumors and in recent years has attracted interest as a prognostic marker in colorectal cancer, esophageal squamous cell carcinoma and gastric adenocarcinomas. [1] [2] [3] [4] It means the presence of small groups, or single cells, at the invasive front of a tumor, showing no features of differentiation. However, there is limited information about the role of TB in breast cancer. This study was designed to correlate the extent of TB with clinicopathological parameters and hormone receptor status.
MATERIALS AND METHODS
This study was conducted in the Departments of Pathology and Surgery, Maulana Azad Medical College, and associated Lok Nayak Hospital, over a period of 1.5 years from December 2013 to April 2015. This was a prospective observational study. Patients who received preoperative chemotherapy were excluded from the study.
• The tissue received as mastectomy specimen was grossed and routinely processed. At least three sections from the tumor and representative sections from all the other quadrants as well as nipple areola complex were taken. In addition, at least four sections from the tumor margins were taken • The slides were stained with hematoxylin and eosin (H and E) and their morphology was studied. [2] For evaluation of TB, H and E section with broadest margin was selected. Immunohistochemistry (IHC) with Pan Cytokeratin was performed as per avidin biotin technique to highlight the tumor buds. Entrapped normal breast tissues within the mastectomy sections were used as an internal control for IHC. Areas were screened for highest number of tumor buds. Tumor buds were recorded in ×20 objective in each case at invasive front in the stroma. Cases were separated into two groups according to TB density per ×20 field as low grade (<10) and high grade (≥10). [5] Data were then entered in MS Excel sheet. Data were compiled, tabulated, interpreted, and analyzed by Statistical Package for the Social Science (SPSS).
An attempt was made to look for any significance and correlation, if any, between TB with established clinicopathological parameters and hormone receptor status. P value <0.05 was considered significant.
RESULTS
A total of 40 cases diagnosed as breast carcinoma were included in this study. All 40 cases in this study were newly diagnosed cases, who did not receive any therapy. Of these 40 cases, 35 were of infiltrating duct carcinoma, 4 cases were of metaplastic carcinoma, and 1 case was of invasive papillary carcinoma [ Table 1 and Figure 1 ].
The majority of patients were premenopausal (55%), had small tumor size ≤5 cm (67.5%), had negative lymph nodes (67.5%), had grades 2 and 3 (75%), and presented in stages 1 and 2 pathological stage (62.5%). The majority were estrogen-receptor (ER)-negative (62.5%), progesterone-receptor (PR)-negative (65%), and human epidermal growth factor receptor (HER2)-positive (52.5%) [ Table 2 ].
Correlations between the grade of TB [ Figure 2 ] and other clinicopathological variables were determined by Chi-square test as shown in Table 2 , and a P value of less than 0.05 was considered as statistically significant.
Higher grade TB was observed in larger tumor (P = 0.03), in higher stage (P = 0.046), and in tumor having lymphovascular emboli (P = 0.03) when compared with small size, lower stage, and tumor with no evidence of lymphovascular emboli, respectively. However, TB was independent of menopausal status, lymph node metastasis, histological type, grade, and hormone receptor status of the tumor.
DISCUSSION
Previous reports have suggested that budded cells in breast cancer displayed epithelial-mesenchymal transition (EMT)-like molecular phenotype. Since EMT endows cells with migratory and invasive properties, TB at the invasive margin was postulated as the first step of invasion and metastasis, [6] which implied that TB would be a more sensitive indicator of aggressiveness when compared with traditional histopathological variables, such as node metastases and lymph vessel invasion (LVI). As TB is a potential oncotarget, more detailed molecular properties of budded tumor cells deserve to be elucidated in the future. [6] The budded tumor cells at the margin had been demonstrated as the poorly differentiated component, which could illustrate the According to the guidelines of a prognostic factor study, a potential prognostic factor should first be reproducible and widely available with quality control. [7] To date, consensus on the definition and quantification of TB has not been reached. Besides the counting method proposed by Ueno et al., other criteria, such as the scoring method and the rapid bud count method, were also used. [8] However, despite the lack of standardization, nearly all the reported evaluating systems presented with a good reproducibility, and almost all the studies presented with a significant association between TB and adverse clinical outcome.
In the study done by Liang et al., they adopted the counting method and selected the maximal value of five densest budding fields as the number of TB. [9] This method is easy to be implemented and showed a good interobserver reproducibility. Similar to the study by Salhia et al., we used the help of Pan Cytokeratin IHC for better visualization of tumor buds. [10] In this study, TB was low grade (<10) in 21 (52.5%) cases and high grade (>10) in 19 (47.5%) cases. This was in close approximation to the studies of Liang et al. [low grade (66.9%) and high grade (33.1%)] and Gujam et al. [low grade (65%) and high grade (35%)]. [9, 11] However, in the study done by Salhia et al., approximately 80% cases were high grade and 20% were low grade. [10] Specimens with high-grade budding were significantly associated with larger tumor size (P = 0.03), higher pathological stage (P = 0.046), and presence of LVI (P = 0.02). Table 4 compares the findings of our study with the three recent studies published during the course of our study and thereafter. Similarly, in a study by Liang et al., high-grade budding was significantly associated with larger tumor size (P = 0.014) and presence of LVI (P = 0.001), and were marginally associated with presence of lymph node metastases (P = 0.050). They also proved that patients with high-grade budding had a significantly worse overall survival when compared with those with low-grade budding. [9] Since we could not follow-up the patients due to short sample size and a shorter time period of study, we could not relate the grade of TB with recurrence and death of patients.
In studies done by Gujam et al. and Salhia et al. , TB was associated with adverse pathological characteristics, including lymph node involvement and LVI. [10, 11] Both these studies also found a positive correlation between TB-and ER-positive tumors. If this were to be the case, then it might be expected that anti-estrogen treatment would reduce the degree of budding in these patients.
Other studies on TB done in colorectal carcinoma and esophageal carcinoma concluded it as an independent prognostic marker for prediction of recurrence and survival. [2, 3] No statistically significant association was found in our study with other factors such as age, menopause, tumor grade, lymph node involvement, presence of necrosis, and with ER, PR, and HER2 NEU status [ Table 3 ].
CONCLUSION
In our study, we confirmed the presence of TB in breast carcinoma and its association with known poor prognostic indicators such as tumor size, stage, and lymphovascular invasion. However, there is a need to study the population of budding cells with respect to tumor differentiation (histological grade), proliferation, and acquisition of mesenchymal phenotype (EMT), cell adhesion molecules, and matrix metalloproteinases and hormone receptor status.
We recommend TB as a promising prognostic factor in carcinoma breast and it should be included in histopathological reports to complement the conventional prognostic parameters.
Financial support and sponsorship
Nil.
